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Compensating device and a method and a machine for 
using it 

Field of the Invention 

The present invention relates to a method and a 
device for producing container blanks from a material 
web, which container blanks in the filled state form 
5 containers of a collapsible type. The device comprises 
at least one sealing tool with an extended rib, the 
sealing tool being movable to bring the rib into engage- 
ment with the material web for joining opposite wall por- 
tions of the material web. 

10 

Background Art 

For the container blanks to form containers which 
in the filled state are liquid-tight, it is important 
for the connecting portions of the container blanks to 
15 be reliable. The reliability of the connecting portions 

depends on, inter alia, the accuracy with which the seal- 
ing process is carried out and the period of time during 
which the sealing process is allowed to take place. 

W099/41155 discloses a device for making container 
20 blanks by joining opposite wall portions of a material 
web along connecting portions. 

The material web comprises two side wall webs which 
are passed in a parallel opposite relationship along a 
manufacturing line and, between them, a bottom wall web 
25 folded in two. The webs are thus brought together to a 
common material web and sealed to each other along said 
connecting portions by means of heating jaws of the 
device, which tools engage the material web. 

According to prior art, the material web is fed to 
30 different stations, a% which sealing takes place. 

A small part of the connecting portion of a con- 
tainer blank is formed with an overlap at each station. 
The reason why the sealing occurs at several stations 
is that up to now it has not been possible to provide 
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a device which with a satisfactory result manages the 
provision of the entire connecting portion in one step 
at one station. It has in fact been found that the device 
and its sealing tool engaging the material web in opera- 
5 tion are influenced by a number of factors which upset 
the initial setting of the device. 

These factors comprise, inter alia, thermally con- 
ditioned changes in shape and motions in the device and 
its sealing tool as a result of the heat generated in the 
10 sealing tool to provide said sealing, changes in the set- 
ting of the device and its tool as a result of the motion 
of the device in operation and also changes in said set- 
ting due to wear or outer influence, such as impacts or 
shocks . 

15 Consequently, it is not possible to ensure that the 

tool is applied to the material web in a correct manner. 
If the tool is designed so as to provide the forming of 
an entire connecting portion, this results in the fact 
that the sealing tool along certain portions can be 

20 applied too forcefully to the material web and, along 

others, too softly. This means in turn that the connect- 
ing portion will not be able to exhibit the necessary 
reliability. 

The solution to the problem indicated by prior-art 
25 technique thus comprises making said connecting portion 

step by step with an overlap at successive stations. As a 
result, the device will be less sensitive to influence by 
the above-mentioned factors. However, other problems may 
arise in some cases. 
30 One problem could be that the sealing process takes 

relatively long. 

Moreover the successive sealing operations result 
in a relatively intense exposure to heat, and as a conse- 
quence heating of the material. When the material web is 
35 fed to the last stations, it may happen that the material 
web is deformed by stretching, which results in devia- 
tions in shape of the container blanks. For obvious rea- 
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sons, this may cause problems in connection with filling 
of the container blanks in a filling machine. 

Another problem associated with stepwise production 
of container blanks is that the process necessitates 
accurate synchronisation and f thus, complicated adjust- 
ment of the machine and the material web. 

There is thus a need for an alternative method 
which allows simple and reliable production of container 
blanks . 



Summary of the Invention 

The object of the present invention is to provide, 
in view of that stated above, an alternative device and 
an alternative method for producing container blanks by 

15 joining opposite wall portions of a material web along 
a connecting portion. 

A further object is to provide such a device and 
method which allow easy and reliable production of con- 
tainer blanks of the type mentioned. 

20 Another object of the present invention is to pro- 

vide such a device and method which allow rational pro- 
duction of container blanks. 

It is also an object of the invention that the 
device and method allow production of container blanks 

25 with reliable connecting portions. 

To achieve at least one of the above objects and 
also other objects that will be evident from the fol- 
lowing description, there are provided according to the 
present invention a device having the features stated in 

30 claim 1, a method having the features stated in claim 15 
and a machine having the features stated in claim 17. 
Embodiments of the device will be evident from claims 
2-14 and embodiments of the method will be evident from 
claim 16. 

35 More specifically, according to the present inven- 

tion a device, and a machine comprising such a device, 
for producing container blanks from a material web is 
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provided, which container blanks in the filled state form 
containers of a collapsible type, said device comprising 
at least one sealing tool with an extended rib, the seal- 
ing tool being movable to bring the rib into engagement 
5 with the material web for joining opposite wall portions 
of the material web. The device is characterised by a 
compensating means for ensuring abutment of the rib along 
its entire length against the material web. 

The inventive device is thus based on the concept 

10 of using a compensating means to ensure that the rib 

abuts along its entire length against the material web. 
This results in a device, in which a sealing tool can 
establish a reliable and safe seal along the entire con- 
necting portion of a container blank. 

15 As described by way of introduction, there are a 

number of different factors which in operation can affect 
the setting of the device and its sealing tool. Because 
the device comprises a compensating means, which in the 
sealing process ensures that the rib along its entire 

20 length abuts against the material web, it is ensured that 
the accuracy that is necessary for reliable sealing is 
maintained in operation, also in the case that the device 
and its tool have deviated from their initial setting. 
This makes it possible to design the tool so that it can 

25 provide, at a single station, the forming of an entire 
connecting portion. 

In the case that the device and its sealing tool 
have deviated from their initial setting, the compensat- 
ing means performs compensation of the sealing tool so 

30 that its rib along its entire length is made to abut 

against the material web, which enables the forming of 
a reliable connecting portion. Since the sealing can be 
performed in one step, the time required to form an 
entire connecting portion is reduced, which in turn 

35 results in improvement of the production capacity of 
the device. 



» 
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By each connecting portion being formed in one step, 
the exposure to heat to which the material web is sub- 
jected is reduced, which in turn means that the material 
web will be less prone to deformation by stretching. 
5 Owing to the compensating means, the device does not 

require a complicated mechanism for synchronisation of 
different sealing tools. 

The rib can be arranged to form a connecting portion 
of the container blank which at least defines a compart- 
10 ment of the container blank. 

According to one embodiment of the inventive device, 
the compensating means is arranged to provide a contact 
pressure against the material web, the contact pressure 
varying along the extent of the rib of the at least one 
15 sealing tool. This makes it possible to take the number 
of layers in the material web into consideration so as 
to optimise sealing to provide a reliable connecting por- 
tion . 

According to another embodiment, the at least one 

20 sealing tool of the device is suspended from the compen- 
sating means. The suspension gives the advantage that the 
compensating means can perform, without any intermediate 
steps, its compensation of the sealing tool so that its 
rib along its entire length is made to abut against the 

25 material web. 

According to a further embodiment, the compensating 
means is in the form of a spring assembly, which may com- 
prise pressure springs for instance. A compensating means 
comprising such a spring assembly can effectively be made 

30 to perform the compensation of the tool when its rib is 
made to abut against the material web. Any deviations in 
the setting of the device and its tool are taken up by 
the spring assembly, so that the rib is applied to the 
material web in the intended way. The spring assembly 

35 also makes it possible to easily provide the desired 

sealing pressure. This can be achieved, for example, by 
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the spring assembly being arranged for a predetermined 
compression during the sealing process. 

The spring assembly may comprise spring elements 
with mutually different spring constants,, whereby a con- 
5 tact pressure, varying along the extent of the rib, 
against the material web can easily be provided. 

To increase the sensitivity of the spring assembly, 
it can be biased. 

The compensating means can be arranged along the 

10 edge portions of the sealing tool- The location of the 
compensating means makes it possible to reduce the size 
of the compensating means while at the same time it per- 
forms the necessary compensation. For example, a smaller 
number of springs can be used to perform a certain com- 

15 pensation of the sealing tool if they are arranged along 
edge portions compared with the case that the springs 
are arranged along the entire sealing tool. The loca- 
tion along edge portions also gives the advantage that 
stronger springs can be used. 

20 According to yet another embodiment, the device com- 

prises a base element, from which the at least one seal- 
ing tool is suspended via the compensating means. Such a 
base element can serve as a base for a plurality of seal- 
ing tools of the type described above, which means that 

25 the device can easily be made to exhibit an additionally 
increased capacity. 

A number of pins can be arranged on the side of the 
sealing tool which faces the base element and the base 
element can comprise a number of through holes, the pins 

30 extending through said holes and said spring elements 
being arranged around the pins and positioned between 
the sealing tool and the base element. 

The pins can support stop washers at the ends 
extending through the holes of the base element. 

35 The device may further comprise an abutment, which 

is arranged on the opposite side of the material web to 
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cooperate with the sealing tool for joining opposite wall 
portions of the material web. 

The abutment can have a shape complementary to the 
sealing tool. 

5 The sealing tool can, for instance, be turnably 

arranged to be pivoted downwards, be vertically movable 
or rotatable to be brought into engagement with the mate- 
rial web. 

According to the invention, also a method for pro- 
10 ducing container blanks from a material web is provided, 
which container blanks in the filled state form con- 
tainers of a collapsible type. The method is character- 
ised by arranging a material web with wall portions, 
abutting against each other, between a sealing tool and 
15 an abutment, which sealing tool comprises a rib having an 
extent corresponding to the connecting portions of a con- 
tainer blank, bringing said rib into abutment against the 
material web for clamping the same between said rib and 
said abutment, compensating for the abutment of the rib 
20 so that the rib abuts against the material web along its 
entire extent, and joining, by means of said rib, said 
opposite wall portions to each other along a connecting 
portion . 

This results in a method which in an easy and reli- 
25 able way can produce container blanks with reliable con- 
necting portions. 

The method results in each connecting portion being 
provided in one step, which gives the advantages that 
have been mentioned above in connection with the above- 
30 described device for producing container blanks. 

According to one embodiment of the inventive method, 
the step of compensating for the abutment of the rib is 
performed by means of a spring assembly, from which said 
sealing tool is suspended and which in connection with 
35 the step of bringing the tool into abutment against the 
material web compensates for deviations in the initial 
setting of the tool . 
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Brief Description of the Drawings 

The invention will now be described in more detail 
with reference to non-limiting embodiments with reference 
to the accompanying drawings . 
5 Fig. 1 is a schematic perspective view of an inven- 

tive device for producing container blanks from a mate- 
rial web. 

Fig. 2 is a cross-sectional view of the device shown 
in Fig. 1 along line II-II and illustrates a sealing tool 
10 of the device in engagement with the material web. 

Figs 3 and 4 are side views of an inventive device 
that have been actuated so that the device and its tool 
have deviated from their initial setting. 

Fig. 5 is a cross-sectional view taken along line 
15 V-V in Fig. 1. 

Description of a Preferred Embodiment 

Fig. 1, to which reference is now made, illustrates 
schematically an embodiment of an inventive device 1 for 
20 producing container blanks 2 from a material web 3. 

The device 1 in Fig. 1 comprises a sealing tool 7, 
a base element 12 and a compensating means 14. The device 
1 is arranged to cooperate with a material web 3 and an 
abutment 8 . 

25 The sealing tool 7 supports in the shown embodiment 

a profile structure 11 facing the abutment 8. The profile 
structure 11 comprises more specifically a projecting rib 
9 which has an extent corresponding to a connecting por- 
tion. The rib 9 is arranged to engage the material web 3 

30 and, in cooperation with a heating means (not shown) , 

provide a connecting portion in the container blank 2 by 
heat sealing. It will be appreciated that the present 
invention is not limited to heat sealing but can be used 
in cooperation with different sealing techniques, such as 

35 ultrasonic sealing. It will also be appreciated that the 
extent of the rib 9 does not have to correspond to an 
entire connecting portion; for instance, the rib can cor- 
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respond to one part of a first container blank 2 and a 
second part of a second container blank 2. However, it is 
preferred to design the rib 9 so that its extent corre- 
sponds at least to that part of a connecting portion 
5 which defines a compartment of a container blank 2. 

Figs 1-4 show the base element 12 of the device 1. 
In the embodiment shown, the base element 12 is a rectan- 
gular plate. The sealing tool 7 and the base element 12 
are spaced apart and the compensating means 14 is arrang- 

10 ed between them. 

The compensating means 14 comprises in the embodi- 
ment shown in Figs 1-4 a number of pressure springs 15. 
The pressure springs 15 are at their one ends 17 attach- 
ed to the sealing tool 7 and at their other ends 16 

15 attached to the base element 12. The sealing tool 7 and 
the base element 12 are thus interconnected by the pres- 
sure springs 15 of the compensating means 14. The pres- 
sure springs 15 can be biased between the sealing tool 7 
and the base element 6. 

20 In one embodiment (not shown) the sealing tool 7 

is provided with a number of pins on its side facing the 
base element. The pins extend through holes which are 
formed in the base element 12. The pins can support stop 
washers at the ends extending through the holes in the 

25 base element 12. 

The springs are arranged around the pins and locat- 
ed between the sealing tool and the base element. The 
springs can be biased, the magnitude of the bias being 
adjusted by the positioning of said stop washers. 

30 It will be appreciated that the compensating means 

14 can be provided in other ways than by pressure 
springs; for instance spring steel, cup springs or rubber 
material can be used. 

The base element 12 is movably arranged so that the 

35 sealing tool 7 supported thereby via said compensating 
means 14 is applicable to said abutment 8, whereby the 
rib 9 of the sealing tool 7 can be brought into engage- 
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ment with a material web 3 arranged between the sealing 
tool 7 and abutment 8 . 

The base element 12 can be movably arranged so that 
the pressure springs 15 of the compensating means 14 are 
5 compressed in connection with the engagement of said rib 
9 with the material web 3. 

In the initial setting of the inventive device, the 
pressure springs 15 are arranged for a predetermined com- 
pression, whereby the required sealing pressure can be 

10 provided by selecting a suitable spring constant and/or 
bias of the pressure springs 15. 

However, it is also conceivable to arrange the 
inventive device so that the base element 12 applies a 
pressure to the pressure springs 15 which in turn trans- 

15 fer the pressure to the sealing tool 7 and the material 
web 3 without compression of the pressure springs 15 
occurring in the initial setting of the device. 

The pressure springs 15 can have mutually different 
spring constants. This makes it possible to provide a 

20 contact pressure, varying along the extent of the rib 

9, against the material web 3 . As a result, any varying 
number of material layers in the material web 3 can be 
taken into consideration and, consequently, the sealing 
process can be optimised. The same thing can also be 

25 achieved by pressure springs 15 having similar spring 
constants but different biases. 

Figs 1 and 2 show the device in cooperation with the 
material web 3 and the abutment 8 . The abutment 8 has a 
back-pressure structure 10 facing the sealing tool 7 and 

30 its rib 9. The back-pressure structure 10 may comprise a 
rubber sheet facing the material web 3. The abutment 8 
can be of a conventional type or be designed as will be 
described below. 

The material web 3, from which the container blanks 

35 2 are formed, can be supplied in different designs. For 
instance, it is possible to let the material web 3 con- 
sist of a web folded longitudinally in the form of an M. 
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A container blank 2 made from such a material web 3 will 
obtain two side walls from the two outer side portions 
of the material web 3 and a bottom wall from the central 
portion, folded in two, of the web. It is also possible 
5 to produce such a container blank 2 from a material web 
3 comprising two separate webs 4, 5 and, arranged there- 
between, a bottom-forming web 6 folded to a double-walled 
form, as shown in Fig. 1. Furthermore it is conceivable 
to provide the material web 3 in the form of a web, fold- 

10 ed once, or by joining two separate webs. Bag-shaped con- 
tainer blanks can thus be produced from a thus arranged 
material web 3, which container blanks in subsequent ope- 
rations can be formed to containers. 

The material web 3 may comprise a container laminate 

15 with a core layer comprising a binder of polyolefin and a 
filler of mineral wool, such as chalk. 

The material web 3 can be produced from a laminate 
with an inside-forming surface layer having a melting 
point which is lower than the melting point of the other 

20 layers of the laminate. By choosing a suitable sealing 

temperature and time, it will thus be possible to produce 
container blanks 2 from a web folded in the form of an 
M, or a web comprising two separate webs and, arranged 
therebetween, a web folded in two, without opposing out- 

25 sides of the container blank 2 adhering to each other. 

Fig. 5 illustrates an embodiment of the inventive 
device, in which the compensating means 14 comprising 
pressure springs 15 is arranged along edge portions 18 
of the sealing tool 7 and the base element 12. Owing to 

30 the location of the pressure springs 15, larger and more 
durable pressure springs 15 can be used in case of a 
smaller number of springs, while at the same time the 
necessary compensation is provided, which means that the 
compensating means 14 achieves a longer life. 

35 The function of an inventive device 1 will be 

described below with reference to Figs 1-4. 
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A material web 3 is fed to the device 1 for produc- 
tion of container blanks 2 and is arranged between the 
sealing tool 7 and the abutment 8. 

The base element and the sealing tool 7 supported 
5 thereby via said compensating means are then applied to 
the material web 3 so that the rib 9 of the sealing tool 
7 engages the same, which is shown in Fig. 2. The rib 9 
of the sealing tool 7 presses the material web 3 against 
the abutment 8, which means that the material web 3 is 

10 subjected to pressure. 

The heating means of the sealing tool 7 are adapted 
to heat the rib 9 to allow joining of the opposite wall 
portions of the material web 3 along the desired connect- 
ing portion by heat sealing. When the material web 3 is 

15 exposed to heat and the pressure from the rib 9 of the 

sealing tool 7, the different layers 4-6 of the material 
web 3 are joined along said connecting portion and form 
a container blank 2. After production of said container 
blanks 2, they are punched from the material web 3 so 

20 that neighbouring container blanks 2 are connected to 
each other to form a web of container blanks 2 (not 
shown) . Waste material is removed and can be reused for 
producing new container material. The material web 3 is 
fed by rolling the punched web of container blanks 2 onto 

25 a roll (not shown) . 

In operation of the device 1 for producing container 
blanks 2, situations may arise where the sealing tool 7 
and/or the base element 12 deviate from the initial set- 
ting of the device 1. The deviations from said initial 

30 setting can be caused by the repeated motion of the 

device and the sealing tool 7, wear on the parts of the 
device 1 or the fact that the heat from the heating means 
affects parts of the device 1. 

Figs 3 and 4 illustrate a situation where the inven- 

35 tive device has deviated from its initial setting. 

Fig. 3 shows the device in its rest position and the 
base element 12 has been actuated so that it has deviated 
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from a horizontal plane, along which the base element 12 
is extended in the initial setting of the device. As a 
result, also the sealing tool 7 supported by said base 
element 12 will deviate from the horizontal plane. 
5 It should be mentioned that the deviations from the 

horizontal planes are for reasons of clarity greatly 
exaggerated in the drawings. 

Fig. 4 shows the device in a working position , in 
which the rib 9 of the sealing tool 7 engages a material 
10 web. 

The compensating means 14 has started to function 
and ensured that the rib 9 of the sealing tool 7 along 
its entire length is made to abut against the material 
web 3, thereby ensuring the forming of a reliable con- 

15 necting portion. 

More specif ically, the rib 9 of the sealing tool 7 
will, when moving the inventive device from said rest 
position to said working position, initially engage, 
along only part of its extent, the material web 3. In 

20 response to this engagement, the pressure springs 15 of 
the compensating means 14 which are associated with this 
part of the rib 9 will be compressed, whereby alignment 
of the sealing tool 7 occurs. During the continued moving 
of the device towards the material web 3, said alignment 

25 will proceed until the rib 9 along its entire length has 
been made to engage the material web 3. 

It will be appreciated that the deviation of the 
device from the initial setting may cause some of the 
pressure springs 15 of the compensating means 14 to be 

30 compressed more, and others less, which in turn means 

that the sealing pressure along the rib 9 of the sealing 
tool 7 will vary accordingly. However, the deviations are 
usually so small that these variations in sealing pres- 
sure are negligible. 

35 It will be appreciated, as mentioned above, that the 

invention can also be realised with compensating means 14 
in other forms than pressure springs 15; the compensating 
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means 14 may consist of a resilient rubber sheet for 
instance . 

Owing to the compensating means, the sealing tool 7 
is not applied too forcefully to the material web 3, thus 
5 preventing the material web 3 from being damaged by the 
sealing tool 7. Moreover, the compensating means 14 also 
means that the sealing tool 7 is not applied too loosely 
to the material web 3, thereby preventing the layers of 
the material web 3 from not being correctly joined. 

10 The compensating means 14 can also compensate for 

deviations of the material web 3. According to that 
described above, the pressure springs 15 will also be 
compressed in the case that a correctly set sealing tool 
7 is applied to a material web 3 with deviations in 

15 thickness. In this case, the sealing tool 7 will first 
engage that part of the material web 3 which has the 
greatest thickness. The pressure springs 15 which are 
arranged at the engaging part of the sealing tool 7 will 
be compressed when the sealing tool 7 is pressed down- 

20 wards. As a result, the sealing tool 7 will be angled in 
relation to the base element 12 corresponding to the sur- 
face structure of the material web 3, which means that 
the necessary sealing can take place although there are 
deviations in the material web 3. 

25 A device 1 may comprise a plurality of sealing 

tools 7 which are arranged on one or more base elements 
12, which means that the capacity of the device can be 
increased. The sealing tools 7 can be arranged in suc- 
cession or side by side. In the case when a plurality of 

30 sealing tools 7 are arranged side by side, one wide or a 
plurality of materials webs 3 can be used. In the case 
that the sealing tools 7 are arranged in succession, one 
material web 3 can be used. 

According to that described above, it is important 

35 for a required sealing pressure to be achieved during the 
engagement of the sealing tool 7 with the material web 3. 
It has also been described above how this sealing pres- 
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sure is provided by means of a sealing tool 7 comprising 
pressure springs 15 which are compressed during the 
engagement of the sealing tool 7 with the material web 3. 
It will be appreciated that the desired sealing pressure 
5 can be lost if, for instance, one of the pressure springs 
15 should be damaged. This would in turn, in operation of 
the inventive device 1, result in poor quality of the 
connecting portions provided by the sealing tool 7 in 
question, which could result in container blanks 2 that 

10 are not tight. According to an embodiment of the present 
invention (not shown) , the device comprises to this end a 
pressure sensor (not shown) . By comparing the actual con- 
tact pressure with a predetermined value, it is thus pos- 
sible to discover defects, such as breakdown, in the com- 

15 pensating means. 

It will be appreciated that a person skilled in the 
art can modify the above-described device 1 for produc- 
ing container blanks 2 in various ways and still use the 
advantages of the various partial solutions. 

20 The following can be mentioned as examples of modi- 

fications/variations : 

The device concerns not only heat sealing of con- 
tainer blanks, but can also be applied in other sealing 
techniques, such as induction sealing and ultrasonic 

25 sealing. 

It is also conceivable to design the inventive 
device so that the sealing tool has no rib, in which case 
the rib is instead formed on the abutment, to which the 
sealing tool is applicable, the material web being 

30 arranged therebetween. 

It is also possible to design the abutment so as to 
have a rib complementary to the rib of the sealing tool 
shown in Figs 1-4, whereby two ribs of the described type 
are brought together, the material web being arranged 

35 therebetween. 

The sealing tool of the inventive device can be 
arranged to engage the material web during simultaneous 
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movement with the same to allow continuous production 
of container blanks. It is also possible to arrange the 
sealing tool for stationary engagement with the material 
web, whereby container blanks are produced in intermit- 
5 tent operation. 

Several modifications and variations are thus feas- 
ible, and therefore the scope of protection of the pre- 
sent invention is exclusively defined by the appended 
claims . 
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